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(54) OIOCOB yCTAHOBKH rUlACTUFH B HH- 
TEPBAJE HErEPMETHMHOCTH. OBCAflHOR KC- 
J10HHU 

(57) HsoepereMMc othochtc* k He<JrreAO- 
6uBai«nefl npoKWianeHHocTH h npeAHaaHane- 

HO AH- pCMOHTS oOcaflHMX KOAOHH H H3<T 



jwuhm oOboakmbbhxch npoflyxTHBi** unac- 
tob b 3 one nep^opaHMM. Uenb - oc*cne- 
wHHe'sKOHOWiH MarepHana nnacrup* . Ha 
TpySax cnycxawr rHApaaiH '• XMe jaxe ~ 
p« c ynnoT»tTenbiw»« 3neMeHra>« h yc- 
T aBOBHCHi«ft Ha hhx nnflcrupb. 3areM 
sepxHHtt ropeu HH*H«ro ynnoTHHteAbHoro 
MeMeMxa rHAPaBnH^ecxoro naxcpa paa- 
Henam- KanpoTHB »«HeH rpaHW* HKrep- 
sana uercpMCTHiMOCTH. AnHHy nnacwipH 
KiMMCMOT m> HareMBTMiecKoft *opMyjie. 
IlpoH3BOA*T BaiiaKepoBxy yjuiotimTenbHUx 
weneHTOB naxepa b wwewx y*acTKax 
nnacwpa H pacBHpcHHe Juiacrupa no aceft 
AAHue nyreM co3abhh« hsCmtoiiwi-o naiine- 
I „hx b ynnoTHHTeiibiwx weNeHTax oaxepoB h 
rL^axepHofl aoHe. Taxoe pacnoaome- 
bhc nnacTMpa oCecnesHBaer coxpaHHocrb, 
ero m oOcanHoft kojiohhw b MKTepBane, 
ocjiaCAeHMOM OTBepcTH*r«. « ha. 
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HaoepeTeme othocktcb k He4ffeAo6u- 
B aweft npoM-nweHHocTH, a HMeHHO k 
cnocooan penoHra offCM** "™ HH ; ' 
raicxe hsoabuhh ooboahhbooixcb npoAy* 
thbhmx nnacTOB b 3 0He r2P*opauHH. 

U^b» H3o6pereHHB hbahcto. oeccne- 
MC».e 3KOHOMHM HarepHana «* C ™J; 

Ha 4«r. 1 H306paxeH naxcp CABoeH 
HMfl ^ApaanHMecKHfl (HPC) c ycraHOBneH- 

nonoxeHM::; «a *«r. 2 - ro _ 
sanaxepoBxe ero ynnoTHHren^ 3« «« 

Ha nuacTwpe; Ha *wr. 3 - to *e. 
•°P„ H „ a pHxa T HHKOHueruxy,acrxo. nna^- 
or k o6caAHofl KO/ioHHe; Ma <JMr. " 
to nP« saeepnieHHH npHxaTKB KOKue- 



bux yvacTKOB h fl e*op»«poBaMHH cpe A He- 
ro ysacrxa nnacTup* A° xacaiM* c BKyr- 
peHHefl noBcpxMOCTbw oCcaAHOft koaohkm. 

CHOC06 yCTBHOBXH WiaCTUPH B hhtcp- 

sane HerepneTHiHocTM oocaAHOfl koaoh- 
»i peaAH3yeTca cneAyxmHM ottpasoM. 

Ha rHflpaBAMiecxMH inaxep», BitntoMaio- 

WH aepXHHfl I H HHKKHR 2 "y lUIOTHMTCAb - 

nte sAeMeHTM, Mew kotopumm paaMeneH 
BHW.epeimKaAbHUft wianaH 3, ycTaHBBAH- 
YaeTca MeTanAHMCCKMfl nnacTupb 4, ko- 
topuh *HKCHpyeTca Ha naxepe ynopa^ 5 
H 6. Paccroatwe HexAY yiuiOTHHTeAbHWMH 
9 neMeirra»« 1 h 2 ycTaMaBAHBaeTc»i b 
aasHCHMOCTH or flnHiai nnacThipa, ^ ipe- 
n eAeHHoro no sasHCHMOCTH, h oOccr.eie- 



00 



BEST AVAILABLE COPY 



1601330 



mm jianmoro BaxpuTua ynnoTKHT&nbHbix 
ancMBirrox ] h 2 xotm*Bww ywacrxaMi 
nnacrwpa* 

flnnaa nnacTHp* ButtapaercR d coot- . 
bctctbmh co cneAywneft saBHCHMOcrbx* J 

rne Amaa nnacTbtpa, m; 

l tf AnHua RRTepBana HerepMeTHWHoc ^ 

TK O0CaAKOft KOnOHKbt, M*, 

Amcaa ynnoTfonrenbHoro sjieMeit- 
va rn AP aaroi we ckq ro naicepa 0 m; 
. flanaeHHc a rHAP anna we cxkx na- 
xepax npn npmcaTHu xoKueBboc 
jnacTxoB luxaCTMpa, Mlla; 
P*ccto*hh« ot ycTba cxboxhku 
'AO aapxEeft rpa^Hnw MHTepsana 
BerepMeTHWHocTH oCcanaon xo- 

/lOHHM 9 N| 

MOffynb ynpyrocTH HaTepHana 
rpy6 t Ha xoTopux npOHs boaht— 
cji cnyck nnacTbjpa, Mlla; 
OTHoneHue aapymjioro AHanerpa 
k BByTpeHHBMy xpytj, na xoto- 
pux npoMSBpAKTCif! cnycx ruxacTU* 
P*| _ . 

X05«wwaHT Hyaccona MarepH- 
ana TpyO, tut xoTopux nponsBo-. 
AHTcr cnycx nnacrwpH. 
Baxep c nnacwpex h cnycx aoTca "na 
■acocao-xoNnpeccopKfcix Tpydax (He no-, 
x as am) a oCcaAHyn xonoHHy 7 x hktcp- 
Barry \ 0 BerepMeTRWHocnc » ocnaoneHHOHy 
oTBepcTHam 8* HkxhhA ynnoTBMTenbBufl 
aneMeRT 2 ycTaaaanHBaxrr Tax, wrobti 
\-*ro aepxRHft Topen Gun HanpoTHB hhxhcA 
rpaHHuw MBTepBana 1 0 9 Uph stom paccro- 
a sue Mexjgy hhxhmm topoom Bepxaero yn- 
. JioTKHTejifcHoro aneHesTa I h sepxHeft 40 
rpAKHnw HHTepaana 1 0 coctbbht BenHw 

ay a, paswy» 2 yTglEffi M y™TUB«0Bry» 
yp/a&He HHe HacocHO-xownpaccopHbix TpyC 
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Tup* AaaneKMeM P^ f npH 3tom cpeauaa 
sacTb nnacTbrpa b HirrepBane l € Ae$op- 

►WpyCTCH paCMCTKbIM AABiieHHSM t^<?^ . 

AO xacAKHR c BHyTpeHHefl noaepxHocTbio 
o6caAMoft xonoKHbi a/ik HcxjixmeHHfl Harpy- 
a ok Ha HHTcpBa/x 1 0 (4ar. 4). B npouec- 
cc ycTflHOBKH nnacTupb A bmc cTe c naxc- 
poM nepeMeqaeTca OTuocMTenbHO MHTep- 
Bana 1 0 oCcbahor xorohku Ha BCTUCWHKy 
«/2 , ho OnaroAapx BriOopy atohm nnac- 
Twp* h cooTBeTCTBymeA ero opHeKTauHH 
nepeA ycTanoBxoA orHocHTeAbuo kkxhch 
rpaHHAu HHTepsana 1^ , xomjeBiie ywacr- 
kh nnacTwpa, npracarbie x oOcbahoA ko- 
jiouae, 6ynyT naxoAHTbca bbc KHTepB&na 
1 6 Ha paaHOM paccTORKHH a/2 ot coot** 
BeTCTjrytmKx ero rpaiaat. Taxoe pacnojio- 
xeHHC nnacTMps ofiecne wmt coxpaHHoc^b 
ero h oCcaAHoft xonouKb) 6 HKTepBan^. t 
ocjiaOneHHOM otbcpctrhmm, 

0 o p m y a a u s o 6 p e r . h a 
CnocoO ycTBHOBKH nnacTw^H « KHrep- 
Bane HerepMBTHWHocTH oCcbahoh xoaoh- 
hu» BXn»w axxuKR cnycx Ha TpyC ax ima- 
paaJXHnecxHx naxepoa c yroioTHwrcJibBu- 
w 3JieMeHTa>« m ycTaKOBiieuHoro Ha hhx 
nnacTbipa, a an ax epo a icy y nnoTHHTenbuux 
9JieHeKTOB naxepa b koHueBUX ywacrxax 
nnacTbipa k pacxaipeBKe nnacTUpx no 
Bccft AnHue nyTeH cqsAanHR usOuTOWHoro 
AajuieHH* b ynnoTHHTenbMix sJieMeHtax 
naxepoB a b HexnaxcpHofl sone t o t n h- 
q a » a h ft c a Ten f wtc t -c acjikw 
oCecneweKH* 9kokomhh HBTepHana nnacrw- 
pa t nocne cnycxav nnacTwjpfl Bepxioid to- 
pen HMxMero ynnoTHHTejibHoro 3JieVfe«Ta / 
rHAPABRHwecxoro naxepa pas Meat axrr ua- 
npOTHB hhx He A rp anuuu HHTep Ban a He- 
repMeTKWHocTH , a Aran try nn a ctwp a Bbi6H- 
pa»T b cboTBeTCTBHH co cneAyxDieft aasH- 

CHMOCTbXI 



npn ycranoBe nnacTbtpa. Cosabxtt b naxe- 
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pa K^ObrrowHoe AaaneHue nopaAxa 2-3 Mil a 
h sanaxepoBUBaxrr ynnoTHHTeHbie aneMeH- 
Tbi 1 h - 2 b ROHAeBbtx ywacTrax itnacTMpa 
U (4*ir. 2). noBtmajgr Rajweme. b naxe- 
pe h pacxmprtwT ero cnawana ynnoTHH- 50 
TCilbBblMI aneMeHTaMH 1 M 2 COOTBeTCTBy- 
wme KOKueBwe ywacTXR nnacTupa 
(4wr. 3), Docne wero oTxpuBaeTca ah^>- 
(t^peHUH anbm> r ^ xnanaH 3, npeABapHTeni>- 
ho HacTpoeuKbtft na sanaHHoe Aaaneime f 1 55 
h paOoweA a. axocTbw pacoHpaioT cpeAKxno 
wacTb nnacTbipR. AaaneHHe b naxepe ncr 
Bboia»T ao pacMeTH*oro r c6ecnewMBa»- 
aero npHxaTHe xonueBux ywacrxoB nnac- 



E-CC 1 - 1) 

r«c L - ArtHHa nnacTupa t m; 

l g AAHHa HHTepBana HerepMerHw- 
hocth o6caAKoA xonoKHbi , m; 
A^HHa yiuiOTHHTenbHoro 3JieMeH- 
Ta rHAPaamiwecxoro naxepa 9 m; 
' P - AaaneKHe b rnnj) aariHwecKHx na- 
xepax npH npHxaTHH KOHueBbix m 
ywacTXOB nnacTwpH, Mlla; 

1 - p aCCTOH HH e OT yCTbH CKBcDKHKU 

ao BepxHeft rpaHHuw HHTepsana 
HerepMCTKMHocTM o6caAHoA ko- 
noHHbi, m; 
E - Mony/ib ynpyrocTH MaTepwana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using.a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

p is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval Iq of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval Iq 
. . P-/(l-2n) 

is the quantity <?, equal to 2 ( ' , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements I and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval fa is deformed by the 
calculated pressure P 2 «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval fa (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval fa of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval fa, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval fa at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

[ P-/(l-2^ 

0 t E '(c 2 -i)J 

where L is the length of the patch, m; 

fa is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 



/o 

/p.< 



Fig. 2 



Page 7 



1601330 



1601330 

[see Russian original for figure] [see Russian original for figure] 
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